A connection between pain and depression has long been recognized in the clinical setting; however, its mechanism remains unclear. This study showed that mechanical hyperalgesia induced by unilateral temporomandibular joint (TMJ) inflammation was exacerbated in Wistar-Kyoto (WKY) rats with genetically predisposed depressive behavior. Reciprocally, TMJ inflammation enhanced depressive behavior such that a lower nociceptive threshold correlated with a higher score of depressive behavior in the same WKY rats. As compared with Wistar rats, WKY rats showed a lower plasma melatonin level, downregulation of the melatonin MT1 receptor, but upregulation of the NR1 subunit of the NMDA receptor in the ipsilateral trigeminal subnucleus caudalis (Sp5C). Intracisternal administration of 6-chloromelatonin (250 lg, twice daily for 7 days) concurrently attenuated mechanical hyperalgesia and depressive behavior in WKY rats as well as downregulated the NR1 expression in the ipsilateral Sp5C. In patch-clamp recordings, melatonin dose-dependently decreased NMDA-induced currents in spinal cord dorsal horn substantia gelatinosa neurons. These results demonstrate a reciprocal relationship between TMJ inflammation-induced mechanical hyperalgesia and depressive behavior and suggest that the central melatoninergic system, through modulation of the NMDA receptor expression and activity, may play a role in the mechanisms of the comorbidity between pain and depression. Ó
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Introduction
Previous studies have consistently shown a high degree of comorbidity between depression and chronic pain [1,3,6,11,33,39, 51,55,82]. The prevalence of pain in subjects with depression, as well as that of depression in subjects with pain, is higher than in the cohort with either condition alone [6] . Moreover, pain and depression often share similar predictors and seem to exacerbate each other in the clinical setting [7, 13, 24, 32, 33, 44, 52, 82] . Despite this apparent connection between clinical pain and depression, the exact mechanism of their interaction remains unclear.
We have shown in a previous study that a reciprocal relationship between allodynia and depressive behavior is present in rats with combined sciatic nerve injury and depression [97] . Recent studies have indicated that inflammatory pathways may play a role in the interaction between pain and depression [11,59,83]. For example, animals with spared nerve injury showed increased gene expression of interleukin-1beta (IL-1b) within the frontal cortex, and exposure to stress for 2 weeks before spared nerve injury exacerbated mechanical allodynia and depressive behavior [59] . Moreover, the corticosteroid synthesis inhibitor metyrapone given before exposure to stress prevented exacerbation of mechanical allodynia in rats with spared nerve injury, whereas administration of an IL-1 receptor antagonist diminished the effect of nociception on depressive behavior in the same study [59] . These findings suggest that the mechanisms of interaction between pain and depression could be examined using animal models with combined nociceptive and depressive conditions.
Melatonin is a hormone secreted mainly by the pineal gland, which regulates important biological functions including circadian rhythms, sleep, and mood [12, 23, 57, 64, 70, 79, 85, 87, 96] . It has been shown that melatonin produces a transient antinociceptive effect
